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DECLARATION OF RICHARD S. NOREK 

37 CFR§ 1.132 

I, Richard S. Norek, the applicant In the above-referenced application, hereby 
declare the following: 

1 . I have an MSME from Rensselaer Polytechnic Institute. ( have a broad 
engineering experience; 6 yrs in academla, 12.5 years in industry, 18 years in 
consulting for a large gas turbine user, and 7 years as independent consultant and 
inventor. My Industrial experience has been mainly in the field of gas turbines, 
specifically hot gas path components made of superalloys. My fields of expertise 
Include stress analysis, creep, fracture nwchanics. vibrations, rotor dynamics, hot 
corrosion and overall material behavior and life extension. During 18 years 
employment in Aramco and Saudi Aramco (largest oil producing company in the world) 
I served for 13 years as No.1 turtMne expert in the company ultimately responsible for 
the overall performance of a diversified gas turbine fleet of 214 units, refurbishment of 
hot gas path components in 20 repair facilities worldwide, and personally responsible 
for the quality of replacement parts, new and refurbished, in the company stoclc. 

I have 12.5 years of experience with General Electric as a design/development 
engineer of 14 turialne models, including stationary and rotating mechanical 
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components. My responsibility Included a development of the 2-nd stage nozzle for a 
200 MW gas turbirw, which was considered the most complicated nozzle in the GE 
product line at the time. As a design technology unit member, I was responsible for 
bringing advanced engineering tools to the company design engineering practice. As 
an independent consultant/inventor. I published/presented two papers and was 
awanied four US patents. My cumculum vitae Is attached (Exhibit A). 

2. That one of the differences between my invention and the prior art is the use 
of bellows. The term bellows is adopted from the expansion bellows installed 
commonly at the ends of pressurized pipes to allow for sizeable thermal expansion of 
the pipe ends without producing excessive axial load in the pipes. These bellows are 
made out of a very high strength sheet metal and appear from the outside like an 
accordion. 

3. That the pipe endings in the present patent application are called "thrust 
bellows" because, in addition to folds, they are designed to exert a substantial 
compressive axial force (thrust). The thmst is generated as the folds are straightened 
under high Internal pressure in the pipe, resulting In a sizeable displacement of the pipe 
ends towards the pipe's center. The thmst produces compressive stresses in the pipe 
(work piece item 50) over the entire length of the pipe, and the thrust varies 
circumferentially. The thrust is designed to compress the most those longitudinal fibers 
of the work piece GO that experience the most bending In the hydnafonning process. 
The local oomprassiva stresses (axial) in the work piece material in the presence of 
local tension stresses (tangential) cause both a kical yield and a flow of the material 
that reduce wall thinning. 

4. That those skilled in the art know that the local yIeM in the material depends 
on the local (specific) energy of shear defonnation. Asymmetric stresses in two 
dimensional stress fields of the WDri( piece wall, where the one dimenston Is axial and 
the second is tangential, produce more shear energy (easier yield) than a symmetric 
stress Held. The sketches that follow Illustrate the point. 
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S3 




Si; Sa - axial stress 
S2 - tangential stress 

|S3|< |Si| 

6. That the stress field A is symmetric, in that |Si| ^ (S2I. The fields B through 
D are asymmetric. The stress field D will produce yield at the lowest stress level among 
A. B, C, and D; that means at the lowest inner pressure in the workplece. To be more 
precise, the equivalent, von Mises stress will be the highest for the stress field A and 
the lowest for the stress field D (von Mises hypothesis Is known also as 
Huber/Mises/Hencky hypothesis based on the names of its authors. Ref. 1). 

6. That the bellows thrusters of the present Invention actually exert an axial 
thrust on the ends of the work piece 50 and move them inward, thus do significant 
supporting work in the forging process. 

7. That the thrusters in the present application serial number 1 0/709,065 (the 
'065 application) are very distinguishable from the prior art. A short examination of 
comparisons with the end discs of Schuiz and the end caps of Komiya confinns this: 





'065 Application 


Schuiz 


Komiya 


1. Name 


"bellows thruster"' 


"end disc" 


"bottom member" 


2. Form 


conventional seal 
weld of workpiece 


conventional seal 
weld of workpiece 


conventional seal 
weld of workpiece 


2a 


hemi-spherical (or 
parabolic) outside 
envelope of 
bellows (ridges) 


round, flat disc 


shallow dish, or 
hemi-spherical 


2b 


non-ax symmetric 


ax symmetric 


ax symmetric 
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2c 


uniform or non- 
uniform 


uniform 


uniform 


2ci 


novej pressure 
vessel (tension 
tangential stresses; 
compressive axial 
stresses varying 
circumferentlally) 


conventional 
pressure vessel 


conventjortai 
pressure vessel 




conventional access 
to the vessel 
(valved) 


conventional access 
to the vessel 
(valved) 


conventional access 
to the vessel 
(valved) 


3. Function 


active: bellows 
thrusters provide 
vanable axial thrust 
along pipe 
perimeter 


passive 


passive 




vanable axial thrust 
provided by internal 
pressure in the 
wricplece 


small axial tension 
provided by internal 
pressure (no thrust) 


axial thrust provided 
by tl\e dies 




vanaoie yield, 
tailored to local 
bending rate 


conventional yield 


yield less than 
conventional but not 
variable. 


3c 


a degree of wall 
thinning control, 
thinning less than 
conventional 


no wall thinning 
control, thinning 
conventional 


no wall thinning 
control, constant 
thinning less than 
conventional 



8. That tiellows thmsters provide significant improvements to the state of the 
art Neither Schuiz nor Komlya use the tenn "beliows." My use of "betlows" is 
Intentional and is one of the technical differences between my invention and the prior 
art. 

Declarant further states that all statements made herein of his own knowledge 
are true and that ail statements made on information and belief are believed to be true; 
and further that these statements were made with the itnowledge that willful false 
statements and the iii<e so made are punishable by fine or Imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false 
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Statements may jeopardize the validity of the application or any patent issued thereon. 

Reference 1: Strength of Materials, (In Polish), p 206, Jakubowicz. A., Ortos. Z.. WNT» 
Warsaw, 1966. 

Date: ^^A^/o^ Name: ^uJfUjJ^ S. Hor^ 

1 " Richard S. Narek 
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GENBKAL Electric • D^si^lDmiapmeni E^gfrntr • 13 Ytars Sdwmf^ady, NY 

A dcfiignci: of 14 twhiac modds with firing wmperatutes jmiging from 1750'F to 2400*F and 
power from ll,OODbp to 200,000hp. Developed expertise in hot gas path components, superalloy 
mctaUmgy, hot corrosion ptotection, high speed impact, fcacture medianics^ xigotoas fiailuie 

inveatig^don and life piediction, cojnptessor and tucbine aerodynamics^ vibxations and <oror 
dynamics. 

• Applied ddvaneed engineecing tools i» che design engineedng practice. 

• Cotrected expeditiously various teeing problems in new gas rorbines. 

• Provided engineering oipettise to nunufacturing^ product service and service shop engineers 
supporw^ over 1»000 gas turbines worldwide. 

Achievement: 

« Diagnosed second stage nozzle excessive dovmstxeam creep deflection. 

• Explained a parasitic natuca) frequency in a second si:!dge bucket. 

• Determined the causes ^nd eliminated cams trophic rotor bolt failure. 

• Proposed design improvements, and directed a program in the field for installadon of a first 
diage noassle with 6€fi/o greater life than its predecessor. 

f Implemented a major design change to introduce aircraft-type insuladon encased in stainless 
steel fdl in heavy-duty aitbines and alleviated out of roundness of the turbine inner casings. 

• Diagnosed and eliminated cved^eadng of the outer combusdon easily in recupecadve 
turbines — in(ms$d cptn^lh^ £^ of fsfffprnfm 

Danish Technical UNiv.a L£€tmf2Y$art Cop^nk^Dtmmk 

Taught design of internal combusdon engines and machine elements. Worked on vsbtadons with 
matexial damping and on design of centdfugaJ dutches. 

Achievement: 

« Developed and published a theory of centrifugal dutches with floating links and novel, non- 
symmetric skoes« capable of either dgid locking or ed^y slip at fijJl sp^d 

POUfiH ACADGMV OF SCIENCES • Sr. ^t$mhAssiaam • Syn Gdmk Pahad 

Fluid Flow Machinery Insdmte, Dynamics Laboratory. Gdansk, Poland 

Studied Matbetnatics at Warsaw Univetsity, investigated material damping and submitted a patent 
disdosure for a test device to measure the decrenoent of amplitude during torsional vibrations. 

PROinsssiONAL Acnvrry 

Member of the American Society of Mechanical Engineers (ASME), Intemadonal Gas Turbine 
Institute (IGTI), Committee on Oil and Gass and Applications^ Former Vice President of 
Saudi Arabia Eastern Province Chapter of ASMB IntemadonaI> Member (1980-1997) of the 
Gas Turbine Users Association (GTUA). Presented technical papers at the ASMB, GTUA and 
ElecQic Power Research Institute (EPRI) tneedngs, 25 publications. 



Bftucatlofi 

Renssdaer Polyted^nic Institute^ Tray» NY 

Warsaw University, Mathematics Deparcnnent, Poland 

Gdansk Pdytechmc Institute^ Gdansk; Poland 



MSME 

Advanced Studies 
BS,MME 
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8 Ganison Drive, Eliot/ Maine 
Kttp:/ / wwvv.iiQrektech.com 



rl626, USA 



Telephone/Fax: (207) 43^2821 
e-mail: Rnorel^gwi^net 



Technology - Applies the state of the art, mylri-disapline— ^stiuctLusJ analysis, heat transfer, 
merMlpffiy, aerodynamics, etc. — engineering appiroach to solve design, operation and mmntcnance 
problems of gas steam turbines, Smia is custom tmkmd th$ fistr's mfds and u bared on ttumgk 
mmst^f^n, acrnnUe anaifos ottdj^rxdtat, ixptdient and fosi-eff^ctivo prMem salm^ Tbix {^maA has 
tra9isfmied nmff firc9d turbhie ^uU^ into rtSahk, ptvfU^k cpera^<irL 

Leadership - Provided, as lead tuxbifie espert in Saudi Aiamco, technical direction on utilization 
of turbinM to corporate management, 411 S^uiii Aramco departments worldwide, a project 
company in Italy, and other oil companies in Kuwait, Oman and Venezuela, Directed 
intetnatlona] technical exchange betiveen in-house organizadons and engineering societies. X^ed 
field research, life improvement programs, failure invesdgations and corrective acdons. Created 
and implemented a unique training program with foreign manu&cturers for young engineers to 
develop future turbine spedalists. 



Experience - Turbine operation and maintenance, design 
researdi. 



ifactiue* and teaching and 



Saudi ARAMCO # Bnammtig SpttiaUst ^18 Years Dbabran. Saudi ArMa 

f Responsible for die overall performance of diversi&ed gas turbine fleet: 

> 214 units, 22 models by 14 &ctotiee, t^mdif^ in ib« barsb deseet enpimmaeni. 

> Equal mix of heavy industrial and li^t au-demrativG. 

> New to 34 years old, inching GE MSJ-2 la/orid flnl hader wiib ^m200fi00 hMrs. 

> Small and large, &om lOOOhp to lOOMW. 

« Provided technical direcuon for 6 different acquisitions of total 57 turbine bains. 

• Inspected and verified 20 repair shops worldwide. 

• Performed corrective actions and conducted life improvement program&» upraces and 
modifications in gas and steam turbines. 

■ Directed field research — ^salvtd smn pmbkms over lOjKmt M 

t Established corporace standards for gas turbines and steam turbines. 

• Investigated a lafge variety of £^ihires &om sm^U cracks to total turbine losses, it cianprum 
and turtnm blade cracks, beari^askm^ wbteimep mpim, ivttel spacer Jaikitfjull speed sutge and axial 
(on^sm- massive failm»parasiricnau<ratjhqt^ ranmt^speed hUemal esirUaefins, 
steans toHrine sbsfipa^ms, ^ shrm^fretHnifailm^ 

• Responsible for over 200 steam turbines rated £rom 500 Hl^ to 32,000 HP. 

Major Achievements: 

• Directed turbine n022le life improvement pcogcaniSjdiniinadngprema 

deterioration, increasing TBOs (dme between overhaul by a feccor of 2 to 3 Q^.t, for 54 GE 
units, from 19,500 houta to 63,000 hours) — resulting s<n4tW ^ the tmpatQ oj mriSjQQOjOOO 
per year 

• During tenure, txurbine l^ure rate was reduced by a factor of 10 (&om 3 per year to 1 in 3 
years)— /»wV?j 0ver ^6,000,000 perj/ear. 

m Specified design modifications (.e. supexaDoy wheels instead of high alloy sted, proper 
turbine blade coatings, redesign and material upg^e of turbine noaalea for 22 new turbines 
before delivery) — that nsnited in a $7,000,000 sai^{£s pins avoidanee ef substantial production losses by 
e&mnatiott ajjmbsns es^vrmred by atbm. 

m Reduced die refurbishment turnaround time of hot gas path pans &om 6 months to 6 
weekd — reduted inventoiy these parts by ttuo thirds. 
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